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EDITORIAL

Dear readers,

We are proud to present our latest issue, prepared with great efforts of a great team, to you precious readers. Turkish Me-
dical Student Journal, which retains its feature of being a dynamic journal which renews itself by following the developments
occurring in the medical world since its establishment, also includes many original works in this issue.

For me this issue is particularly meaningful beside its academic importance. This is the last issue that I have officially wor-
ked for in Turkish Medical Student Journal, which we have established with baby steps back in the day when we have barely
had a grasp on the terms such as an article and a journal. There are so many people to thank. First of all, I would like to thank
the founding team we have put together with all the difficulties. I would also like to express my gratitude for our advisory
board, who always stand by our side and improve our editing skills with a master and apprentice relationship. This journal,
which has given me many friends, memories and experiences, will always remain as one of the unforgettable firsts for me.

Every valedictory is a new beginning. I congratulate our valuable editor, Koray Demirci, to whom I will pass on the torch.
There is not even a slightest doubt that Koray and his team will become successful.

I am finally coming to an end. I conclude the editorial with thanks to the unique team that I have, with whom there were
times we laughed together, and there were times we made each other upset. Duties we assume are temporary. It is a great team

like them, which stays permanent.

Stay with science.

Asl Nur OZKAN
Editor-in-Chief
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PREOPERATIVE LIPID PROFILE OF PATIENTS OPERATED FOR CORONARY
BYPASS SURGERY

Furkan Yigitbilek', Mahmut Alper Giildag’, Fatih Erkan Akay’, Idil Memis', Volkan Yiiksel®

! Trakya University School of Medicine, Edirne, TURKEY
* Department of Cardiovascular Surgery, Trakya University School of Medicine, Edirne, TURKEY

ABSTRACT

Aims: Dyslipidemia is a major risk factor for atherosclerosis and coronary heart disease. Evidence showed that
an atherogenic lipid pattern is characterized by high levels of small, dense low-density lipoprotein, low levels of hi-
gh-density lipoprotein cholesterol, elevated triglyceride and total cholesterol levels; similar with the lipid profiles of
diabetics.

Methods: In this study, 91 patients who underwent coronary artery bypass grafting in Trakya University Hospital
Department of Cardiovascular Surgery from April 2017 to September 2017 were analyzed retrospectively. As for
statistical analysis, Student’s t-test and Mann Whitney U tests were performed.

Results: The lipid profiles of patients were not significantly related to their ages and genders. However, when dia-
betic patients’ lipid profiles were analyzed, their low-density lipoprotein, and total cholesterol values were found to
be significantly lower.

Conclusion: Tt is unexpected to see that patients with diabetes had significantly lower total cholesterol and
low-density lipoprotein levels than non-diabetic patients. As for the reason, it is thought that patients with diabetes

are more conscious of their health condition.

Keywords: Coronary disease, atherosclerosis, diabetes mellitus

The aim of this study is to investigate whether there is
a correlation between lipid profile and having coronary
bypass surgery in diabetic and non-diabetic patients.

INTRODUCTION

Dyslipidemia is a major risk factor for atheroscle-
rosis and coronary heart disease (1). Evidence showed
that an atherogenic lipid pattern is characterized by high
levels of small dense low-density lipoprotein (LDL), low
levels of high-density lipoprotein cholesterol (HDL-C),

MATERIAL AND METHODS

elevated triglyceride and total cholesterol levels. High
LDL, low HDL-C and high total cholesterol levels have
been reported to increase cardiovascular disease (CVD)
frequency in diabetic or non-diabetic patients (2, 3).

Coronary artery bypass grafting (CABG) is a very
common surgical treatment for patients who have at-
herosclerosis in one or more coronary arteries (4). As a
matter of fact, CABG is the gold standard for patients
with diabetes.

This study was approved by Scientific Researches
Ethics Committee of Trakya University Medical Fa-
culty. In this study, 91 patients who underwent CABG
in Trakya University Hospital Department of Cardi-
ovascular Surgery from April 2017 to September 2017
were analyzed retrospectively. Patients who are taking
statins, underwent heart valve or an urgent surgery are
not included in the study. There was no data concerning
the diabetes status of 4 patients, triglyceride, HDL-C and
total cholesterol levels of 3 patients and LDL levels of 2
patients.

Adress for Correspondence: Furkan Yigitbilek, Trakya University School of Medicine, Edirne, TURKEY - e-mail: fyigitbilek@gmail.com



With the usage of the protocol numbers, the data
about the patients’ preoperative states were gathered
from hospital’s archive. Gathered information conta-
ins demographic data (gender, age) and lipid profiles
(HDL-C, LDL, triglyceride, total cholesterol levels) also
shows whether the patient is diagnosed with diabetes or
not. Routine laboratory test of the patients was taken in
concern, no further tests were performed. Normal levels
are LDL: 0 - 100 (mg/dl), HDL-C: 40 - 60 (mg/dl), trig-
lyceride: 0 - 150 (mg/dl), cholesterol: 0 - 200 (mg/ dl).

Afterwards, all of the data was analyzed by using
SPSS version 22.0 (IBM corp., Armonk, NY, USA). Stu-
dent’s t-test and Mann-Whitney U test were performed
to see whether there is a difference regarding patients’
lipid profiles and demographic charecteristics between
diabetic, non-diabetic; also gender groups. As for desc-
riptive statistics; arithmetic mean + standard deviation,
number and percentages, median (minimum-maxi-
mum) were used. P value < 0.05 is considered statisti-
cally significant.

RESULTS

This retrospective study included 91 patients opera-
ted for CABG at Trakya University Faculty of Medicine,
Department of Cardiovascular Surgery. The mean age of
patients was 63.87 £ 9.33. 60 (65.9%) of the patients were
male and 31 (34.1%) of them were female. Mean HDL-C
value of the patients was 38.98 + 8.03, mean LDL value
was 113.75 + 29.77, mean triglyceride value was 161.89
+ 114.71 and mean total cholesterol value was 176.10 +
39.50.

Table 1: Lipid Profiles of Patients Prior to CABG Sur-
gery

Number of Patients
(Percentage(%))
LDL
High 62 (68%)
Normal 29 (32%)
HDL-C
High 1 (1%)
Normal 39 (43%)
Low 51 (56%)
Total cholesterol
High 21 (23%)
Normal 70 (77%)
Triglyceride
High 40 (44%)
Normal 51 (56%)

It was detected that in 62 (68%) patients, LDL le-
vels were high; in 21 (23%), total cholesterol levels were
high, while triglyceride levels were higher in 40 (44%)
patients, only one patient with high HDL-C was found,
and in 51 (56%), low HDL-C levels were observed. Lipid
profiles of the patients are given in Table 1.

There was no difference between gender groups
regarding patients’ ages and lipid profiles. However,
when patients’ lipid profiles were analyzed regarding
the diagnosis of diabetes, diabetic patients showed sta-
tistically significantly lower levels of LDL and choleste-
rol(p=0.009, p=0.02 respectively).

DISCUSSION

Low-density lipoprotein is one of the most atheroge-
nic class of cholesterol carrying lipoprotein in human
plasma. LDL is modified by oxidation and taken up by
macrophages in the intima of the arterials resulting in
the formation of foam cells, which is an important step
in atherogenesis.

The level of LDL in the plasma is regulated by the
LDL receptors, which eliminates LDL from plasma by
receptor-mediated endocytosis. The cholesterol content
of the hepatocyte regulates the LDL receptors located
primarily in the liver. If the gene that is encoding the LDL
receptors is defected, LDL level in plasma is elevated and
produces premature coronary atherosclerosis, which oc-
curs in patients with familial hypercholesterolemia (5).
Other factors like physical injury or stress as a result of
direct trauma or hypertension, turbulent blood flow e.g.
where arteries branch, hyperlipidemia and chronically
elevated blood glucose can be a cause for atherogenesis.

Atherosclerosis is an important cause of vascular
diseases worldwide. Its major clinical manifestation is
CVD. When the worldwide meta-analysis researches
are collected, lipid measures (specifically LDL choleste-
rol) are accepted as causal risk factors for atherosclero-
sis. However, high lipid profile may not cause CVD. It
is considered that environmental and genetic factors are
important in the development of CVD (6).

In our study, patients had low levels of total choles-
terol (mean: 176.10 mg/dl), LDL (mean: 113.75 mg/dl),
and HDL-C (mean: 38.98), but high triglyceride levels
(mean: 161.89). Our patients’ lipid profile were consis-
tent with the findings of the review of Onat A, which
analyzed the lipid profiles of 3687 Turkish people (7). In
our study group, the lipid profiles were not as significant



as in a meta-analysis on Finn and Swedes according to
difference of age, sex and diabetes status (8). In a study
that has been conducted with over 300.000 people, the
decrease of HDL and LDL levels has shown a better re-
sult in CVD risk if they are decreased together (9). In our
study, low levels of HDL at 56% of the patients have not
shown any hindrance to have a CABG surgery because
68% of the patients’ LDL values were high.

It was not an expected result to see that patients with
diabetes had significantly lower total cholesterol and
LDL levels than non-diabetic patients. As for the reason,
it is thought that patients with DM are more conscious
of their health condition.

In conclusion, although high cholesterol levels have
a prectipitating effect on atherosclerosis and CVD, dia-
betes does not have a significant impact on the lipid pro-
file in this study group.
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ABSTRACT

Aims: The aim of this study is to determine whether there is a difference in triggering factors of myofascial pain,
the frequency, professional help seeking, the use of exercise, and the use of drugs between the students of the medical
faculty and the other faculties.

Methods: This survey study was conducted among 200 voluntary Trakya University students; 100 of them were
from the medical faculty and the other 100 were from the other faculties. All participants suffered from myofascial
pain. “Standardized Nordic Questionnaires for The Analysis of Musculoskeletal Symptoms” has been used to prepare
the questionnaires. Chi-Square test was used for statistical analysis.

Results: 1t was found that the most common trigger factor of myofascial pain is studying. In the medical faculties,
the proportion was 62% and in the other faculties, it was 44%. The second most common factor was the usage of
computers (medical faculty students (16%) other faculty students (27%)). Pain frequency was more than 5 times a
week among medical school students it was 32% and 40% among the other faculty students. 34% of medical school
students and 17% of other faculties’ students were doing exercise to relieve myofascial pain. 18% of medical faculty
students and 33% of other faculties’ students were taking medication to relieve myofascial pain. 15% of medical fa-
culty students and 18% of other faculties’ students at least once consulted a doctor because of myofascial pain.

Conclusion: There was no significant difference found in terms of triggering factors and frequency of pain.
However, usage of medication and participating in regular exercise were found to be significantly different between

medical students and other faculties’ students.

Keywords: Myofascial pain syndrome, neck pain, survey

INTRODUCTION

mechanism of the referred pain is known, the under-
lying mechanism in myofascial pain syndrome is not

Myofascial pain syndrome (MAS) is a clinical sy- completely understood (8, 9).

ndrome of soft tissue pain caused by skeletal muscle.
Myofascial pain is localized and typically characterized
by referred pain that is continuous and repetitive from

Four major criteria and four confirmatory obser-
vations can be mentioned in the diagnosis of MAS (10,

a trigger point in the skeletal muscle (1, 2).

The trigger point is small and hypersensitive. Re-
ferred pain typically gets worse and intensifies with
stimulations such as pressure, needling, stretching, ext-
reme heat and cold applied to the trigger point (3-6).
There may be more than one trigger point associated
with a single referred pain region (7). Although the

11). They are described as follows:
Major Criteria

1. Tension band palpation (if muscle can be reached)
2. Instant sensitivity in the tense band

3. Patient’s pain indication on the sensitive nodule (de-
termines the active trigger point)

4. Painful limitation of all passive range of motion
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Confirmatory Observations

1. Visual or tactile determination of local twitch
response

2. Observation of the local twitch response by needle
immersion on the sensitive nodule

3. Sensitive nodular pain or increased sensation by
pressing

4. Electromyographic demonstration of spontaneous
electrical activity specific to the active locus in the sen-
sitive nodule of the tense band

There is no important laboratory finding that cont-
ributes to diagnosis. Radiological examinations are re-
commended to reveal the causes and make differential
diagnosis. MAS is the most common cause of muscu-
loskeletal pain and its prevalence in the society is re-
ported as 12-55% (12, 13).

MATERIAL AND METHODS

This study was approved by Scientific Researches
Ethics Committee of Trakya University Medical Faculty.
This descriptive, cross-sectional survey study was app-
lied to 200 volunteers, including 100 medical faculty
students and 100 other faculties’ students of Trakya
University. Among the participating volunteers, 100
were selected as female and 100 of them were male.
The including criteria were having myofascial pain and
being a student at Trakya University. The students who
are using nonsteroidal anti-inflammatory drugs for
myofascial pain were not included in the questionnaire.

We were inspired by The Standardized Nordic Qu-
estionnaires for the Analysis of Musculoskeletal Symp-
toms when preparing the questionnaire (14). Name,
gender and program of study were among the obtained
data as socio-demographic variables. The questionnai-
re consists of 6 questions including myofascial pain and
the volunteer’s attitude towards it. The activity trigge-
ring the pain, the frequency of pain, the severity of pain
as well as the volunteer’s consumption of painkillers,
exercise habit and professional help seeking behaviour
were compared between genders and university facul-
ties. Studying, mobile phone usage, computer usage
and hobbies were considered as parameters that trigger
myofascial pain (15-17). The frequency of pain episo-
des in a week was noted. The Wong-Baker Faces Pain
Rating Scale was used to describe the severity of the
pain (18). Following questions were included:

1. Which activity caused your pain?

2. How often does your pain occur?

3. What is the severity of your pain? (1-10)

4. Have you consulted a specialist for your pain?
5. Do you use any painkillers for your pain?

6. Do you have a regular exercise for your pain?

The data were input into the software SPSS versi-
on 23 by IBM for statistical analysis. Chi-square test
was performed for the comparison of categorical data
between the groups. Statistical significance was set at
p-value < 0.05.

RESULTS

According to the results of the survey, among the
triggering factors of myofascial pain in all participants,
studying was the common one with 53%. This rate was
62% for medical faculty students and 44% for other
faculties” students (p=0.077) (Figure 1). This rate was
found to be 64% for female students and 42% for male
students (p=0.004) (Figure 2).
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Figure 1: Comparison of triggering factors of myofasci-
al pain among medical and non-medical students.
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Figure 2: Comparison of triggering factors of myofasci-
al pain among female and male students.
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Thirty three percent of medical faculty students
stated that they suffered from myofascial pain at least
5 days a week. This rate was determined as 40% for the
non-medical students (p=0.355) (Figure 3). 41% of
female students and 31% of male students stated that
they had suffered from myofascial pain at least 5 days a
week (p=0.234) (Figure 4).
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Figure 3: Percentage of myofascial pain sufferers among
female and male students.
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Figure 4: Percentage of myofascial pain sufferers among
medical and non-medical students.

While 15% of medical students had consulted to a
specialist for myofascial pain, 18% of other faculties’
students had done so (p=0.568) (Figure 5). The rate of
consulting to a specialist was found to be 12% for male
students and 21% for female students (p=0.086) (Figu-
re 6).
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Figure 5: Percentage of medical and non-medical stu-
dents who have consulted a specialist because of myo-

fascial pain.

80%

70%
60%
50%
40%
30%

b
= B

0%

Yes No

B Female Students M Male Students  m Total

N
8

Figure 6: Percentage of female and male students who
have consulted a specialist because of myofascial pain.

The usage of medication to relieve myofascial pain
was 18% in medical faculty students and 33% in other
faculties’ students (p=0.015) (Figure 7). This rate was
24% for female students and 27% for male students
(p=0.624) (Figure 8).
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Figure 7: Percentage of male and female students who
have used medication for myofascial pain.
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Figure 8: Percentage of medical and non-medical stu-
dents who have used medication for myofascial pain.

The rate of those who exercise regularly to relieve
myofascial pain was found to be 34% in medical faculty
students and 17% in other faculties’ students (p=0.006)
(Figure 9). This rate was found to be 18% for female
students and 33% for male students (p=0.015) (Figure
10).
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Figure 9: Regular exercise frequency among medical
and non-medical students.
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Figure 10: Regular exercise frequency among male and
female students.

When the severity of myofascial pain was evaluated
on a scale of 10, with “0” representing “no pain at all”
and “10” representing “the worst imaginable pain, 34%
of the medical faculty students and 41% of the other
faculty students reported that their pain scale would be
over 5 (Figure 11). 54% of the female students and 21%
of the male students have defined their pain as 5 and
above over 10 (Figure 12).
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Figure 11: Distribution of myofascial pain severity
scores in medical and non-medical students.
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Figure 12: Distribution of pain severity scores in fema-
le and male students.

DISCUSSION

Posture and visual stress might be playing a role in
the development of myofascial trigger points (19, 20).
Hoyle et al. (19) reported that sitting and doing compu-
ter work contributes to the development of myofascial
trigger points. Treaster et al. (20) also concluded that
visual stress is involved in trigger point development,
in their study on subjects doing computer work they
reported that electromyographic recordings of trapezi-
us muscle reveal that visual stress is related to trigger
point development (20).




In our study, we aimed to target a similar condi-
tion by questioning postural triggers such as studying
and computer usage. There was no significant differen-
ce between the students from medical faculty and the
other faculties regarding the causes of myofascial pain
(p=0.077). However, the fact that studying as a factor
is more common in the medical faculty by virtue of
the medical faculty being more intensive and the me-
dical students having to prepare for residency admis-
sion tests. However, there was a significant difference
between male and female students (p=0.004). In terms
of pain triggering in female students, course work took
the first place with 64%. In male students, computer
usage is significant with 29%.

No significant difference was found in tendency to
seek professional help between medical and non-me-
dical students as well as the comparison of male and
female (p=0.568, p=0.086 repectively). However, the
low rate of professional help seeking was due to the fact
that the students do not worry about their pain until
the pain reaches high levels.

When the medical students were compared with
the students from other faculties, a significant diffe-
rence was found in terms of medication use (p=0.015).
This is based on the fact that medical students are more
aware about medication usage and they prefer to exer-
cise instead of taking medications. No significant dif-
ference was found between students of both genders
(p=0.624).

There was also a significant difference in doing re-
gular exercise between the medical and non-medical
students as well as between female and male students
(p=0.006, p=0.015 respectively). We attribute this to
the fact that medical faculty students are more aware
and male students are more willing about the profits of
doing exercise.

This study shows that posture has a role in myofas-
cial trigger point development, and a population with
a higher awareness of myofascial pain would prefer a
non-drug treatment. Further studies are recommen-
ded to reveal the exact nature of myofascial trigger po-
int development and the benefits of both medical and
non-drug treatment options.
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ined from the participants of this study.
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ABSTRACT

Aims: In well differentiated thyroid cancers, FDG PET has a relatively low sensitivity. F-18 FDG PET/CT is an
imaging method which is used before the treatment and in high risk patient groups with suspected recurrent disea-
se. In this study we aim to determine the character of metabolic activity in differentiated thyroid cancer and in case
of metastasis and to evaluate the findings of F-18-FDG PET/CT images in high risk patient group of differentiated
thyroid cancer.

Methods: The data of 79 patients who underwent imaging for staging or restaging and followed at Trakya Uni-
ver-sity Faculty of Medicine from 2010 to 2015, were included in this study. Patient reports were analyzed retrospe-
ctively. Age, gender, size of thyroid lesion, presence of lymphadenopathy, other organ metastases (lung, liver, brain,
bone) were included in the study.

Results: The findings of 79 patients (29 male, 50 female) with papillary differentiated thyroid cancer were included
in the analyses. The mean age of participants was 51+15 years. 14 patients (18%) were evaluated as normally. Recur—-
rent disease was detected in the thyroid gland of 10 patients (13%) (SUVmax: 6.2+5.1; 2.3-19.3). In 54 patients (68%)
lymph node metastasis was detected (SUVmax; 5.845.1; 2.1-24.2). 12 patients had liver metastasis (SUVmax: 5.7+3.9;
2.0-11.7), 12 patients had bone metastasis (SUVmax: 6.1+2.9; 2.2-13.9), 8 patients had lung metastasis (SUVmax:
4.3%4.5; 1.0-4.9) and one patient had brain metastasis (SUVmax: 10.2).

Conclusion: Papillary differentiated thyroid cancer is associated with a tumor showing low glucose affinity, but it
is understood that the tumor changes its behavior and gets metabolically active in the patients within the high risk

group and in those with systemic metastasis.

Keywords: Thyroid cancer, F-18 FDG, PET/CT

INTRODUCTION

common type (2). Women are more likely to have thy-
roid cancer with a male to female ratio of 1:3 (2).
Thyroid gland an important, butterfly-shaped en-

docrine gland located in front of the neck, under the
throat. Thyroid cancer is one of the most common
forms of malignancies. It constitutes about 1% of all
cancers (1). At the same time, it is the most common
endocrine malignancy (1). Generally, patients do not
have any complaints.

According to the National Cancer Institute, there are
about 56.000 new cases of thyroid cancer each year in
the US, with papillary thyroid cancer being the most

Thyroid cancer is classified according to its clini-
cal and histopathological behavior. One of them is well
differentiated thyroid carcinoma (DTC) and the other
one is poorly DTC. With a percentage of 70 to 80%,
most common type of thyroid cancer is papillary thy-
roid cancer. Papillary thyroid cancer can occur at any
age (3).
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A definitive diagnosis of thyroid cancer is made by
biopsy. This is used to detect whether nodules detected
by ultrasonography (USG) or routine examination are
cancerous. However, less than 10% of all thyroid nodu-
les are cancerous (4). Also, one of the most diagnostic
important examinations is scintigraphy which is done
to detect the function status of the nodule.

In well DTC’, F-18 FDG PET/CT is an imaging
method which is used before the treatment and high
risk patient groups with suspected recurrent disease. In
this study, we intended to determine the character of
metabolic activity of DTC and metastasis and to evalu-
ate the findings of F-18-FDG PET/CT images in high
risk patient group of DTC.

MATERIAL AND METHODS

This study is designed to retrospectively evaluate
the data of the patients with high risk and determine
the risk of thyroid cancer. For this object, data of 79 pa-
tients who underwent staging and restaging with FDG
PET/CT imaging from 2010 to 2015 at the Trakya Uni-
versity Department of Nuclear Medicine were inclu-
ded in the study using hospital’s Picture Archiving and
Communication System (PACS). Age, gender, patho-
logy examination and clinical data were noted. Meta-
bolic activity data was evaluated. Patients with missing
data were excluded.

In this study, 241 patients with the age range of 18
to 81, who were examined at Trakya University Faculty
of Medicine, Department of Nuclear Medicine from
2010 to 2015, were screened.

The study group consists of 79 patients who un-
derwent F-18 FDG PET/CT imaging for follow-up or
re-staging at Trakya University Faculty of Medicine in
between 2010 and 2015. The reports of the patients in
the hospital archives were evaluated retrospectively.
Age, gender, size of thyroid lesion, presence of lympha-
denopathy, other organ metastases (lung, liver, brain,
bone) were included in the study.

The assessment with 18F-FDG PET is performed as
follows: Firstly, patients should fast at least for 4 hours
and have a blood glucose level of <170 mg/dL at the
time of 18F-FDG injection. 18F-FDG is administered
through the antecubital vein. The first scan is perfor-
med as a whole-body image. The second set of images
of the pancreatic area was acquired about 1 hour after

the whole-body scan. Secondly, static FDG PET/CT
imaging starts in 3D covering the upper torso after the
injection.

Additionally, delayed PET emission images of the
upper abdomen were acquired at approximately 110
minutes. Transaxial, coronal, and sagittal images for
visual and semi-quantitative analysis of the data was
corrected for dead time, decay and photon attenuation
and reconstructed in a 128x128 matrix. Images were
reconstructed using 2 iterations and 28 subsets with a
6.0 mm FWHM post filter and a fully 3D maximum
likelihood ordered subset expectation maximization
reconstruction algorithm. The 18F-FDG PET images
were evaluated with regard to the presence and nature
of focal lesions with increased 18F-FDG uptake.

As for statistical analysis, descriptive statistics as
arithmetic meant standard deviation, numbers, per-
centages and minimum-maximum values were used.

This study was approved by Trakya University Fa-
culty of Medicine Scientific Research Ethics Commit-
tee.

RESULTS

Seventy nine patients were included in the retros-
pective study. 29 of them were male, 50 of them female.
The mean age of the patients was 51 + 15 years. The
youngest patient was 18 years old; the oldest patient
was 81 years old. 14 of them (18%) had no pathological
metabolic foci, as so were evaluated in normal limits.

Recurrent disease was detected in the thyroid of 10
patients (13%) (Maximum Standardized Uptake Value
(SUV max): 6.2+5.1; 2.3-19.3). In 54 patients (68%) ly-
mph node metastasis was detected (SUV max: 5.8+5.1;
2.1-24.2). 12 patients had liver metastasis (SUV max:
5.7£3.9; 2.0-11.7), 12 patients had bone metastasis
(SUV max: 6.1+2.9; 2.2-13.9), 8 patients had lung me-
tastasis (SUV max: 4.3+4.5; 1.0-4.9) and one patient
had brain metastasis (SUV max: 10.2). The mean va-
lues of local recurrent and metastatic foci of thyroid
cancer The mean SUVmax values of local recurrent and
metastatic foci of thyroid cancer were presented tabe 1.
Figure 1 showed that 18F-FDG PET/CT -fusion images
of a 58-year old male patient with thyroid carcinoma
with lymph node, lung and brain metastases.



Tablel. The mean values of local recurrent and metas-
tatic foci of thyroid cancer.

SUVmax value
Meant SD (range)
6.245.1 (2.3-19.3)
5.8+5.1 (2.1-24.2)
6.142.9 (2.2-13.9)
4.3+4.5 (1.0-4.9)
5.7+3.9 (2.0-11.7)

Location lesions with increased 18F-FDG uptake N
Thyroid- local recurrence disease 10
Lymph node metastasis 54
Bone metastasis 12
Lung metastasis 8

Liver metastasis 12

Figure 1. 18F-FDG PET/CT -fusion images of a 58-
year old male patient with thyroid carcinoma with
lymph node, lung and bone metastases.

DISCUSSION

In the PET imaging of high-risk differentiated thy-
roid cancer, we found high glucose uptake in metastatic
lesions despite the iodine uptake.

We found that of the 79 patients who underwent
18F-FDG PET/CT imaging for follow-up or re-staging
at Trakya University Faculty of Medicine between the
years 2010-2015, 50 were male (63.3%) and 29 were
female (36.7%). In a different retrospective analysis
which was done in between 2009-2010, the data of 241
patients was evaluated and 222 of them (92.1%) were
female and 19 (7.9%) were male (5).

According to study of Schliiter et al. (6) FDG PET
has been accepted as a valuable imaging method for
patients with differentiated thyroid cancer who present
with elevated hTg levels and negative 1311 scans. A gre-
at number of studies showed the ability of FDG PET
in the detection of 131I-negative lesions seen in DTC.
FDG PET/CT imaging is the only indicated in one ne-

gative case of in differentiated disease. If the FDG affi-
nity is low in differentiated tumors, 1131 imaging and
Tg follow-up are preferred. In the study of Griinwald
etal. (7) it was found that in most types of high-DTCs,
1311 is advantageous with its high uptake values.

As a conclusion, papillary differentiated thyroid
cancer is associated with a tumor showing low glucose
(FDG) affinity. It is understood that the tumor chan-
ges its behavior and gets metabolically active in the
patients within the high risk group and in those with
systemic metastasis.
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ABSTRACT

Aims: The aim of this study is to evaluate the data of the patients who are diagnosed with multiple level spinal frac-
tures and to find out the most common level of fractures. Furthermore, this data will be examined regarding patients’
age, gender, fracture type, cause of the injury, and type of the treatment in order to get a baseline data to improve
future outcomes.

Methods: The data of 42 patients who were diagnosed with multiple spinal fractures in Trakya University Faculty
of Medicine Department of Orthopedics and Traumatology in between 2012 and 2017 was analyzed retrospectively.
In order to understand the incidence of multiple spinal fractures in both genders, type of the treatment and cause of
the injury, descriptive analysis as arithmetic mean * standard deviation, number and percentages, median (mini--
mum-maximum) were used.

Results: There were 42 patients including 32 (76.2%) men and 10 (23.8%) women with a mean age of 41 years.
The most common level of injury was T12 (17.5%). The incidence of T11-L1 fractures is 62.1%. 20 (47.6%) of the
fractures were caused by motor vehicle accidents. 26 patients were treated surgically and 13 patients had conservative
treatment.

Conclusion: Multiple level spinal fracture is a very important clinical problem. It is seen mostly in men and
middle-aged population. Thoracolumbar transition (T11-L2) is the most affected region due to the biomechanics
of vertebral column. The most common causes of the multiple spinal fractures are motor vehicle accidents and falls.
Management of multiple level spinal fractures are based on surgical or conservative treatment modalities. Choosing
the correct treatment option for a patient with multiple level spinal fractures depends on several factors.

Keywords: Spinal fractures, retrospective study, traffic accidents

INTRODUCTION

Spinal fractures are crucial clinical problems due
to the possibility of causing spinal cord injury (1). The
prognosis depends on how the whole spinal cord has
been affected, therefore it can vary significantly (2).
Spinal fractures are more common among men betwe-
en ages of 15-29 (3).

Thoracolumbar fractures which are the most com-
monly seen among all other spinal fractures are frequ-
ently associated with major injuries of the chest and ab-
domen with high-energy trauma such as motor vehicle
accidents, gunshot wounds, and fall from a height (4,
5).

Studies show that vertebral fractures cause serious
morbidity including depression related with chronic
pain and deformity, decreased pulmonary functions,
psychosocial problems related with mobility failure and
decreased quality of life (6).

The most crucial approach in the treatment of spi-
nal fractures is to limit the neurological damages and
to prevent them if possible. The aim of the treatment is
to maintain the stabilization of vertebral column as the
other injuries of skeleton and to provide the continuity
of functions. After fracture, stabilization of vertebra is
provided with various treatment procedures (1, 4). In
treatment, fractures are classified using several classifi-
cation systems and according to the chosen classifica-
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tion, conservative and surgical treatment regimens are
followed. However, there is still a debate about treat-
ment of spinal fractures due to the fact that some terms
are not approved universally (3).

The aim of this study is to evaluate the data belon-
ging to the patients who are diagnosed with multiple
spinal fracture in Trakya University Faculty of Medi-
cine Department of Orthopedics and Traumatology
between 2012-2017 and to find out the most common
level of fractures. Furthermore, this data will be exami-
ned regarding patients’ age, gender, fracture type, cause
of the injury, and type of the treatment. This analysis
will provide a baseline data to improve future outco-
mes.

MATERIAL AND METHODS

This study was approved by Trakya University Fa-
culty of Medicine Scientific Research Ethics Commit-
tee with the decree no. 11/14. In this study, the data
of 42 patients who were diagnosed with multiple level
spinal fractures between 2012 and 2017 in Trakya Uni-
versity Department of Orthopedics and Traumatology
were analyzed retrospectively. Patients pre-diagnosed
with multiple spinal fractures were selected from onli-
ne database of Trakya University Hospital. Afterwards,
the patients’ diagnoses were confirmed using Picture
Archiving and Communication Systems (PACS). In
evaluating the data, injury mechanism, patients’ age
and gender were recorded and fractures are classified
according to Magerl’s classification: type A (vertebral
body compression), type B (anterior and posterior ele-
ment injury with distraction), and type C (anterior and
posterior injury with rotation) (7).

After data collection, all of the data was analyzed
by using SPSS. In order to understand the frequency of
multiple level spinal fractures in both genders, injury
mechanisms, and treatment options descriptive analy-
sis as arithmetic mean + standard deviation, number
and percentages, median (minimum-maximum) were
used.

RESULTS

The data of 42 patients were analyzed. 76.2% of
patients were male and 23.8% were female. Among 42
patients, minimum age was 12 and maximum age was

69. The mean of ages was found as 41 years.

A total of 120 fractured vertebrae were found in
cervical, thoracic and lumbar regions of 42 patients.
Table 1 shows the numbers and the percentages of all
fractures in each level of vertebral column. Both thora-
cic and lumbar fractures were observed in 18 (42.9%)
patients. In 12 (28.6%) patients, only thoracic fractures
were noticed and 8 (19%) patients had only lumbar fra-
ctures. C5 and C6 were the most fractured vertebral le-
vels in cervical level. In lumbar levels, L1 was the most
common fractured vertebral level with the percentage
of 16.67%. 13 fractures of 120 were in L2. T12 was no-
ticed as the most frequent one among thoracic verteb-
rasewith 21 fractures (17.5%). The most common fra-
ctured vertebrae are shown in Table 2. The type of the
fractures can be seen in Table 3.

Table 1: All fractures in each level of vertebrae

Level Number (n) Percentage (%)
Cervical 5 4.17

Thoracic 32 26.67
Thoracolumbar | 67 55.83

Lumbar 16 13.33

Table 2: The most common fractures in spinal column

Level Number (n) |Percentage (%)
T12 21 17.5

L1 20 16.66

T11 13 10.83

L2 13 10.83

Table 3: The type of the fractures (Type A: vertebral
body compression, type B: anterior and posterior ele-
ment injury with distraction, and type C: anterior and
posterior injury with rotation (7))

Type Number (n) | Percentage (%)
A 31 73.8

Aand B |3 7.1

B 4 9.5

C 4 9.5




Twenty of the fractures (47.6%) were caused by
motor vehicle accidents. Falling was the second most
common cause with the percentage of 38.1%. The data
of 4 patients were missing.

Twenty-six patients (61.9%) underwent surgical
treatment and 13 patients (31%) had conservative tre-
atment. 1 patient was sent to epicenter because of his
own request and the data of 2 patients were missing.

DISCUSSION

Multiple level spinal fractures are clinically impor-
tant because of the risk of spinal or brain injury (1).
They can be caused by motor vehicle accidents, fall
from a height or any other accidents which happen in
daily life (4, 5).

In this study, it is found that multiple level spinal
fractures are more common in men than women with
a percentage of 76.2%. This finding is compatible with
the literature (1, 3). Since the most common causes of
multiple spinal fractures in this study are motor ve-
hicle accidents (47.6%), it is important to evaluate the
gender ratio among drivers. In 2015, the percentage of
male drivers in Turkey is 76.2% (8). Therefore, it could
be said that because most of the drivers are male, it is
expected men to be affected by multiple spinal fractu-
res more than women.

According to the literature, spinal fractures are
more common in the age of 38 than in previous years
and mean is increasing year by year (3). In this study,
the mean of ages was found as 41. Therefore, the results
are compatible with the literature.

In this study, T11, T12, L1, and L2 are the most
affected levels of the spinal column. These vertebrae
constitute the thoracolumbar transition. The increased
susceptibility of this region to fractures is due to the
transition of the rigid thoracic spine to mobile lum-
bar spine (9). Neurological deficits occur more often
in these situations due to biomechanical features of the
spinal column (3, 9). According to the local studies, the
percentage of T11-L1 fractures is 62.1% (3). It is also
showed in many multi-centered studies that this region
is the most commonly affected level (3). In addition,
C5 and C6 were the most common fractured vertebrae.
This may be due to the overexposal of C5 and C6 to
functional overloading and micro traumas of daily life
(10).

It is found that the most common causes of the fra-
ctures are motor vehicle accidents (74.6%) followed by
falling (38.1%). According to the literature, motor ve-
hicle accidents are also the leading cause and after the
age of 45, the leading cause becomes falls (11). Motor
vehicle accidents cause a high-energy trauma in the
spine and falling causes a direct axial compression to
the vertebral column which may lead to multiple level
spinal fractures (12).

There are different methods in treatment strategies
and while choosing the best treatment approach, the
neurological condition of the patient, additional inju-
ries (if any is present), the relationship of the patient
with his biological and social environment before the
trauma, patient’s expectations, and the medical con-
dition of the patient is important (1). The goal of the
treatment is to maintain the stabilization of vertebral
column with improving or maintaining its functions.
(1, 4). Surgical or conservative treatment are the main
approaches included in this study (Figure 1 and Figure
2). Surgical treatment is used in most of the patients
because of its advantages such as providing early sta-
bility in the patients who do not tolerate the plaster or
long-term bedrest. Therefore, the patients can move or
sit and start the rehabilitation earlier (3).

As a conclusion, multiple level spinal fracture is a
very important clinical problem. It is seen mostly in
adult males. Thoracolumbar transition (T11-L2) is the
most affected region due to the biomechanics of ver-
tebral column. The most common causes of the mul-
tiple level spinal fractures are motor vehicle accidents
and falls. In management of multiple spinal fractures,
there are different approaches such as surgical or con-
servative treatments.
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Scientific Researches Committee of Trakya University
School of Medicine.

Informed Consent: Written informed consent was obta-
ined from the participants of this study.
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Figure 1: The pre-operative MRI (A) and post-operative radiographic images (B, C) of a patient who had type

A fractures of T11-12 and L1-2.

Figure 2: The MRI of a patient who had type A fractures of T11-12 and L1 (A) and radiographic images with

TLSO corset (B, C).
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ABSTRACT

Aims: Hypermobility is a condition which increases the joint mobility range. Beighton method is used in diagnosis
of hypermobility. Schober test and chest expansion measurement are frequently used to evaluate mobility of spine
and expansion ability of chest in ankylosing spondylitis volunteers. In this study; it is aimed to investigate the impact
of hypermobility on Schober test and chest expansion.

Methods: The data of 300 healthy volunteers aged between 18 and 32 was collected. Beighton score, chest expan-
sion and Schober score of all volunteers were measured and statistically analyzed using SPSS. Student’s t-test was
performed to compare both groups. As for descriptive statistics, mean + standard deviation and numbers were used.

Results: One hundred twenty-two cases having Beighton score of 4 and above included in hypermobility group
while 178 cases under 4 served as control group without hypermobility. No significant relation in terms of chest ex-
pansion and Schober score was found out between groups. There was a slight positive correlation between Beighton
score and Schober score in whole group. In male population, both test scores had a correlation with Beighton score
while only chest expansion had correlation in female population.

Conclusion: Although Beighton score seemed to have no effect on Schober or chest expansion scores in between
g g p
group comparisons, correlation analysis revealed that hypermobility may affect the scores, especially in males.

Keywords: Young adult, joint instability, ankylosing spondylitis

INTRODUCTION

lity increases it. Therefore, it may be rational to keep in
mind that standards of these tests might change due to

Hypermobility is a frequently encountered condi- the differences in the ability of soft tissues to expand.

tion which is characterized by hyperelasticity of soft
tissues that increases the joint mobility range as a con-
sequence. The prevalence of joint hypermobility is 20-
26% in the overall population (1, 2). 6-57% of females
and 2-35% of male population have hypermobility (3).

The aim of this study is to determine whether the-
re is a difference in Schober test and chest expansion
scores between hypermobile and non-hypermobile he-
althy people.

Schober test is a method to evaluate the lumbar
mobility while chest expansion is a method to evaluate
the thoracic wall mobility (4). Both of these measure-
ment methods are frequently used to evaluate mobility
of spine and expansion ability of chest in ankylosing

MATERIAL AND METHODS

This study was approved by Trakya University Fa-
culty of Medicine Scientific Researches Ethics Com-

spondylitis volunteers.

Ankylosing spondylitis decreases the tissue elasti-
city especially of the bone tissue, whereas hypermobi-

mittee. The post hoc power of this study was calcula-
ted as 0.94 based on the lowest correlation coefficient
(r=0.202) with an alpha of 5% level and n=307. 307
healthy people aged between 18 and 32 participated in
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this study between 24th of July and 16th of October
2017. Their data was collected in Trakya University
Physical Medicine and Rehabilitation Department. De-
mographic data including age, BMI, sex was collected
first. Then Beighton score, chest expansion and Scho-
ber scores were measured and evaluated.

Table 1: Criteria of Beighton score (5)

The ability to: Right [ Left
Dorsiflex the Sth metacarpal joint to > 90° 1 1
Oppose the thumb to the volar aspect of the ipsilateral forearm 1 1
Hyperextend the elbow to > 10° 1 1
Hyperextend the knee to > 10° 1 1
Place hands flat on the floor without bending the knees 1
TOTAL 9

Beighton score is a method to quantify hypermobi-
lity. Nine criteria which are shown in Table 1 are used
and if the score is 4 and more out of 9, the volunteer is
accepted as hypermobile (5).

Measuring the chest expansion is an anthropomet-
ric method used to evaluate chest wall mobility and if
the measurement is <5 cm, it is used for the diagnosis
of ankylosing spondylitis (6). The examiner measures
chest expansion at the maximum inspiration and maxi-
mum expiration at the 6th rib level and notes the gap
in centimeters.

Schober score is an anthropometric method used
to assess ability of lumbar flexion (7). To measure
Schober Test, participant stands erected and examiner
determine L4-5 level of spine by drawing a horizontal
line across crista iliaca. Then, examiner marks 10 cm
above the midpoint. While the volunteer is in maximal
lumbar flexion, examiner measures the distance betwe-
en the two spots in centimeters. If the difference is less
than 5 cm, it might be a sign of ankylosing spondylitis.

Student’s t-test was performed to compare both
groups regarding the findings obtained from the me-
asurements. As for descriptive statistics, mean + stan-
dard deviation numbers and percentages were used.
Spearman correlation test was used to determine cor-
relations.

RESULTS

This study was conducted among 307 participants
and 7 participants dropped out due to missing data.
Therefore, 300 participants were analyzed in the study.
142 (47.3%) of the participants were male and 158
(52.7%) were female. The maximum age of the parti-
cipants was 32 and minimum 18. The mean age was
21.07 + 2.53.

One hundred twenty-two cases were included in
hypermobility group while 178 cases served as control
group without hypermobility according to Beighton
scoring. The mean age of control group was 21.09 *
2.46 and hypermobility group was 21.03 + 2.66. Cont-
rol group and hypermobility group were not statistical-
ly different regarding BMI and age (p>0.05) (Table 2).

Table 2: Comparison of two groups in terms of de-
mography and study parameters

Hypermobility Control Group P Value
Group
Age 21.03+2.66 21.09 £2.46 P>0.05
Sex (n) Female: 80 Female: 78 -
Male: 42 Male: 100
BMI 22.5079+3,52 22.7142+3.39 P>0.05
Schober Test 6.221+£2.49 5.812£2.66 P>0.05
Chest Expansion 546+ 1.94 5.18+2.15 P>0.05

No significant relation in terms of chest expansi-
on and Schober score was found out between groups
(p>0.05) (Table 2). There was a slight positive corre-
lation between Beighton score and Schober score in
the whole group (r=0.118, p=0.04). In male population
both test scores had a positive correlation with Beigh-
ton score (r=0.20, p<0.05) (r=0.23, p<0.01) while only
chest expansion had correlation with Beighton score in
female population (r=0.229, p<0.05) (Table 3).

Table 3: Correlation of Schober test and chest expan-
sion scores with Beighton score

Beighton score
Schober score Female: P>0.05 r:-0.028
Male: P<0.01 r:0.231
Chest expansion Female: P<0.05 1:0.229
Male: P<0.05 1:0.202
DISCUSSION

It is known that joint hypermobility has an impor-
tant prevalence. Leslie et al. (1) reported that prevalence



of joint hypermobility as 26.2% overall and in this study,
36.7% of female volunteers and 13.7% male volunteers
had joint hypermobility. In another study Oddy C et al.
(2) reported that prevalence of joint hypermobility is
20%. A review by Remvig et al. (3) reported that pre-
valence of joint hypermobility for women was 6-57%
and for men was 2-35%. In our limited study, prevalen-
ce of joint hypermobility was 40.6% overall and while
50.6% of women had joint hypermobility, only 29.5%
of men did. This study revealed that hypermobility is a
significantly frequent situation which affects especially
female population as shown similarly in the previous
studies.

Ankylosing spondylitis a disease which limits spi-
nal and chest wall mobility and the tests which are used
in the diagnosis of this disease were included. However,
being hypermobile may theoretically affect the measu-
rement outcomes so called normal. This may confound
the discriminative ability between normal and patho-
logicalduring the interpretation of the results.

In our study, the relation of these measurement
methods with hypermobility according to Beighton
scores was investigated in 300 healthy volunteers. Even
though there was difference in the expected direction
between groups, the difference did not reach to a statis-
tically significant value.

On the other hand, there was a slight positive cor-
relation between Beighton score and Schober score in
whole group. In male population, both test scores had
a correlation with Beighton score while only chest ex-
pansion correlated with Beighton score in female po-
pulation. Therefore, if more volunteers had been inclu-
ded in the study, the mean difference between groups
might have been statistically significant.

Further studies which have different cut-off values
for discriminating normal and pathologic of elasticity
measures in hypermobility or non-hypermobility vo-
lunteers, are needed to completely reveal the situation.

As a conclusion, although Beighton score seemed
to have no effect on Schober or chest expansion scores
in between group comparisons, correlation analysis re-
vealed that hypermobility may affect the scores, especi-
ally in males. Further studies which have different cut-
off values for discriminating normal and pathologic of
elasticity measures in hypermobility or non-hypermo-
bility volunteers, are needed to completely understand
the situation.
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ABSTRACT

Aims: Frieberg’s disease is a chronic painful condition characterized by avascular necrosis of metatarsal head. With
this case report, we aimed to analyze the gait pattern of a case presented with Frieberg’s disease.

Case Report: A 20-year-old female patient (body weight: 50 kg, height: 1.64 m, body mass index: 18.5 kg/m?)
with a known Frieberg’s disease during the last 6 years is presented. Her physical examinations showed no anatomical
deformity of the foot such as hallux valgus or pes planus. The diagnosis of chronic stage Frieberg’s disease was veri-
fied by a conventional posteroanterior X-ray imaging of foot. Gait analysis was performed during a painless period
after physical and medical therapy. The average pressure distribution during stance phase was altered due to long-
term protective behavior. There was a larger foot rotation on the affected side compared to the intacted side.

Conclusion: We considered that this gait pattern is not forced as in the primary pathologies or compensatory.

Rather it may be accepted as volitional.

Keywords: Necrosis, metatarsal bone, gait

INTRODUCTION

Frieberg’s disease is a chronic painful conditi-
on characterized by avascular necrosis of metatarsal
head (1). It is more common among women with a
male-to-female ratio of 1:5 (2). The occurrence age of
previous cases ranged between 8-77 years in the litera-
ture (3). However, four out of six female patients were
younger than 18 years (3). This type of avascular necro-
sis together with osteochondrosis mostly affects the se-
cond and third metatarsal heads in 68% and 27% of ca-
ses, respectively (4). Stanley et al. (5) reported that the
longest metatarsal was affected 85% of the time. Only
6-7% of the cases suffered from bilateral involvement
(4). The diagnosis and classification rely on radiograp-
hic or magnetic resonance imaging. Smillie (6) defined
five stages of the disease on a radiological basis. Ch-
ronic repetitive micro-trauma is the most commonly
accepted pathophysiological mechanism and, other su-
ggested theories include single trauma leading to meta-
carpophalangeal (MTP) joint impingement, epiphyseal
ischemia caused by arterial spasm, and combination of
multiple factors (1, 5, 7, 8). As the disease affects meta-
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tarsals and leads to a painful condition, we hypothesi-
zed that it may alter gait pattern. In this case report, we
present gait analysis results of a female patient with a
known Frieberg’s disease during the last 6 years. To the
author’s knowledge, no previous report investigated the
gait characteristics of any patient with this condition.

CASE REPORT

A 20-year old woman (body weight: 50 kg, height:
1.64 m, body mass index: 18.5 kg/m?) with a history of
Frieberg’s disease was referred to gait analysis labora-
tory of Anatomy department by her physiotherapist.
She complained of a right foot pain one month ago.
The pain was at moderate level and increased during
walking. There was no history of apparent trauma but
the patient reported repetitive small traumas due to
foot stepping while studying at desk. Her medical his-
tory revealed that she was diagnosed with unilateral
Frieberg’s disease six years ago. The possible cause was
a single major trauma during a football match at that
time. Her orthopedist recommended a metatarsal pro-



tector pad as the initial treatment. The patient used this
pad at times of painful periods to relieve the pain. She
also avoided from exercise activities that would bear
weight onto her injured foot. The second admission
to hospital was one month ago, 6 years after the initial
diagnosis. Physical examination showed no anatomical
deformity of the foot such as hallux valgus or pes pla-
nus. The diagnosis of chronic stage Frieberg’s disease
was verified by a conventional posteroanterior X-ray
imaging of foot which revealed chronic stage avascular
necrosis of the second metatarsal characterized by col-
lapse of metatarsal head and fragmentation of the bone
(Figure 1). After obtaining written informed consent
from the patient, two gait analyses by 2-month inter-
vals were planned and performed during painless peri-
od after physical and medical therapy.

Figure 1: Right foot. Anterior-posterior radiograph
demonstrating avascular necrosis of the head of the
second metatarsal.

Gait analysis was performed by a computerized
force distribution measurement system (FDM-System
Gait Analysis, Zebris Medical GmbH, Germany). Re-
sults are given in Table 1. Stance and swing phases of
walking were evaluated within normal limits. The only
significant alteration was foot rotation in the affected
side. Both tests showed that the patient rotated her ri-
ght foot during walking in order to protect the affected
metatarsal. This strange antalgic stepping led to an al-
tered average force and pressure characteristics in the
chronicle period (Figure 2). Other parameters were
comparable between the two sides.

Table 1: Gait characteristics of a 20-year-old female
patient with Frieberg’s disease.

Parameters Test 1 Test 2 Mean Value*

Foot rotation L/R, deg 2742.2/4.7£1.6 2.6+1.9/4.3£1.5 2.6£2.0/4.5¢1.5
Step length L/R, cm 5445/ 58+1 5541 /533 54+3 /5542

Step time L/R, sec 0.56+0.02/0.560.02 | 0.58+0.02/0.59+0.02 | 0.57+0.02/0.57+0.02
Stance phase L/R, % 62.4£1.0/63.5¢1.6 65.241.2/65.31.1 63.8+1.1/64.4£1.3

Swing phase L/R, % 37.6+1.0/36.5+1.6 34.8£12/34.71.1 36.241.1/35.6+1.1

Stride length, cm 1135 108+3 110+4

Stride time, sec 1.1340.04 1.1740.03 1.1540.03
Cadence, stride/min 53+2 51+l 52+1
Velocity, km/h 3.60+0.29 3.32+0.25 3.46+0.27
Variability of velocity, % | 8 8 8

Abbreviations: L/R, Left/Right;

*The mean of the first and second tests.
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Figure 2: Average maximum pressure graphics of left
(upper) and right (lower) foot.

DISCUSSION

We studied gait characteristics of a female patient
with a known diagnosis of Frieberg’s disease for the last
six years. No previous reports described walking pat-
tern in this condition. Pressure pattern was changed in
the affected side. Although there was no apparent or
observable antalgic limp, the average pressure distribu-
tion during stance phase was altered due to long-term
protective behavior. There was a larger foot rotation on
the affected side compared to intact side. This type of



rotation shifts the pressure arc slightly to medial direc-
tion. Thus, the second metatarsal is saved from pressu-
re during stance phase of gait (Figure 2). Step time and
step length were similar in both sides. Stance phase and
swing phase occupy 60% and 40% on average, respe-
ctively. There were no significant alterations of stance
and swing phases of gait. Well-known determinants of
gait are pelvic rotation and obliquity, knee flexion in
stance phase, ankle mechanism, foot mechanism, and
lateral displacement of body (9). In this case, the af-
fected determinants of gait seem to be the ankle and
foot mechanisms. From the initial contact of heel to the
ground to the toe off, pressure sites of plantar surfa-
ce changed and spared the affected second metatarsal
from weight-bearing position. We considered that this
gait pattern is not forced as in the primary pathologies
or compensatory. Rather it may be accepted as volitio-
nal. Furthermore, gait analysis may reveal such subtle
changes in gait pattern and may help to plan an effec-
tive treatment.
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